Cooperation of phosphatidylcholine-specific phospholipase C and basic fibroblast growth factor in the neural differentiation of mesenchymal stem cells in vitro.
Previously, we found that suppressing phosphatidylcholine-specific phospholipase C could induce neuronal differentiation of rat mesenchymal stem cells in the absence of serum and fibroblast growth factor. It is well known that basic fibroblast growth factor plays an important role in mesenchymal stem cell neuronal differentiation. In this study, our purpose was to understand the cooperation of phosphatidylcholine-specific phospholipase C and basic fibroblast growth factor in controlling mesenchymal stem cell neuronal differentiation. Our results showed that suppressing phosphatidylcholine-specific phospholipase C in the presence of basic fibroblast growth factor could induce cell neuronal differentiation and the viability of the differentiated cells was obviously increased. Furthermore, we found that the resting membrane potential of the differentiated cells gradually decreased, but the mitochondrial membrane potential rose with increasing treatment time and these characteristics were similar to cultured neurons from mouse embryo forebrains. To determine the possible mechanism by which this combination controls cell neuronal differentiation, we measured changes in the mitochondrial membrane potential and in the levels of reactive oxygen species. The results showed that both the mitochondrial membrane potential and reactive oxygen species levels decreased when basic fibroblast growth factor was added. The data suggested that lower phosphatidylcholine-specific phospholipase C activity was required for mesenchymal stem cell neuronal differentiation and basic fibroblast growth factor was necessary for maintaining the neuronal differentiation state. Moreover, basic fibroblast growth factor could contribute to rescuing the differentiated cells from death through decreasing overly high mitochondrial membrane potentials and reactive oxygen species levels.